TWO BASIC THERMAL PROCESSES           131
falling pressure. Such is the action, for instance, in all water-pipes of ordinary temperature.
2. If the pressure at any point should become less than the vapor-tension corresponding to the local temperature (and it is obvious that Process No. I tends to result in this state of affairs, if carried far enough), then the wire-drawing process ceases to be isomorphic and becomes metamorphic. The substance begins to vaporize. Such, for instance, is the action in the ordinary boiler-blow-off, particularly if the blow-off pipe be imagined as so long that virtually all of the energy of the escaping fluids is spent in overcoming friction. The same action occurs in the expansion-valve of the ammonia refrigerating-machine.
Or, if the substance happens to be already vaporized when it starts upon its impeded flow, as is the case with steam flowing through a steam-pipe, then the result of the isenergic action will be to further rarefy it. This action is familiar in the ordinary throttling and superheating calorimeter.
Between these two numerated forms of isenergetic wiredrawing there exists a most instructing similarity and contrast. The similarity lies in the fact that both processes increase the quantity-factor of the heat, or its entropy. The contrast lies in the fact that whereas the first process increases the temperature, the second decreases it.
The conclusions to be drawn are obvious, and are two-fold.
1.    Friction and impact are intimately and functionally linked with entropy-change.
2.    Frietional or impactive increase of entropy occurs independently of, and has no determinative effect upon, temperature. The question as to whether the temperature is to rise or fall or remain constant, as the result of friction or impact, depends solely upon the external pressure.   For, as has just been pointed out, the increase of entropy by impact or friction under rising, falling1  or  stably  constant temperature  are  processes   equally familiar in nature.
In order to be sure of understanding this position, it were well to examine further the nature of wire-drawing.
Taking, for convenience, the second, or expansive, form of wire-drawing, it soon reveals itself as a duplex process. It consists, in reality, of two distinct processes merged into an apparent, but not real, unity. First comes the acceleration of the mass